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INTERIM  BIOVENTING  PILOT  TEST  RESULTS  REPORT  FOR 

BUILDING  8200 
FORT  CARSON,  COLORADO 


1.0  INTRODUCTION 

An  initial  bioventing  pilot  test  was  performed  by  Parsons  Engineering  Science,  Inc. 
(Parsons  ES)  at  Building  8200  at  Fort  Carson,  Colorado  during  the  period  from  July  15 
through  August  7,  1996.  The  proposed  scope  of  work  for  this  site  was  performed  for 
Fort  Carson,  the  US  Army  Environmental  Center  (USAEC),  and  the  Air  Force  Center 
for  Environmental  Excellence  (AFCEE)  Technology  Transfer  Division  (ERT)  under 
AFCEE  contract  F41624-92-D-8036,  Order  0017.  The  purpose  of  this  report  is  to 
describe  the  results  of  the  initial  pilot  test  at  Building  8200  and  to  make 
recommendations  for  extended  testing  and  full-scale  system  installation  to  determine  the 
long-term  impact  of  bio  venting  on  site  contaminants.  Descriptions  of  the  history, 
geology,  and  contamination  at  Building  8200  are  presented  in  the  bioventing  pilot  test 
work  plan  (Parsons  ES,  1996). 

The  sources  of  vadose  zone  soil  contamination  at  this  site  were  four  former  20,000- 
gallon  underground  storage  tanks  (USTs)  that  were  used  to  store  gasoline  and  diesel 
fuel  [Rust  Environmental  &  Infrastructure  (RUST),  1994].  The  tanks  were  removed  by 
Parker  Excavating  during  November  1996  (Cloonan,  1996a).  Full-scale  bioventing 
system  installation  is  expected  to  occur  in  early  1997. 

2.0  PILOT  TEST  DESIGN  AND  CONSTRUCTION 

A  total  of  four  Geoprobe*  boreholes  were  installed  by  Parsons  ES  at  the  site  to 
better  define  the  extent  of  contamination,  and  to  determine  appropriate  vapor 
monitoring  point  (MP)  screen  depths.  ^Vapor  MPs  MPA,  MPB,  MPC,  and  MPG  were 
installed  by  Parsons  ES  in  Geoprobe*  boreholes  on  July  16,  17,  18,  and  26,  1996. 
Installation  of  an  air  injection  vent  well  (VW)  (VW2)  and  three  additional  vapor  MPs 
(MPD,  MPE,  and  MPF)  using  auger  drilling  methods  took  place  on  July  22  through 
24,  1996.  Drilling  services  were  provided  by  Ground  Exploration  Company,  Inc.  of 
Arvada,  Colorado,  and  VW  and  MP  installation  and  soil  sampling  was  directed  by  Mr. 
David  Teets,  the  Parsons  ES  site  manager.  Electrical  services  were  provided  by  Herb 
Wilson  Electric,  and  concrete  repair  was  completed  by  AAA  Concrete,  both  of 
Colorado  Springs,  Colorado. 

In  addition  to  VW2  and  the  seven  MPs  (MPA  through  MPG),  a  blower  unit  was 
installed  at  the  Building  8200  site.  Existing  monitoring  well  FCMW89,  installed  by 
ICF  Kaiser  Engineers  (ICF  Kaiser,  1992),  also  was  used  as  a  VW  (VWl),  and  wells 
FCMW88,  8200-MWl,  -MW2,  and  -MW3  were  used  as  MPs.  Figure  2.1  is  a  site 
layout  showing  the  locations  of  the  two  VWs,  seven  new  MPs,  blower  unit,  existing 
groundwater  monitoring  wells,  and  previous  soil  borings  at  the  site.  The  hydrogeology 
of  the  site  is  depicted  in  the  cross-section  on  Figure  2.2.  Borehole  logs  for  the  MPs 
and  VWs  are  included  in  Appendix  A.  The  background  MP  for  this  site  was  existing 
groundwater  monitoring  well  8200-MW5,  which  is  screened  several  feet  above  the 
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groundwater  surface.  Well  8200-MW5  is  located  approximately  100  feet  north  of 
Building  8203.  The  following  sections  describe  the  final  design  and  installation  of  the 
bioventing  system  at  Building  8200. 

2.1  Air  Injection  Vent  Well 

The  new  air  injection  VW  (VW2)  was  installed  in  highly  contaminated  soils 
approximately  25  feet  southeast  of  the  USTs,  within  the  concrete-covered  area  (Figure 
1.1).  The  VW  was  constructed  using  4-inch-diameter,  Schedule  40  polyvinyl  chloride 
(PVC)  casing  and  0.02-inch  slotted  PVC  screen.  Table  2.1  summarizes  the  VW 
construction  details.  The  total  depth  of  the  VW  is  19.5  feet  below  ground  surface 
(bgs),  with  the  screened  interval  extending  from  4.5  to  19.5  feet  bgs.  The  annular 
space  between  the  well  casing  and  borehole  was  filled  with  8-12  silica  sand  from  the 
bottom  of  the  borehole  to  approximately  6  inches  above  the  top  of  the  well  screen. 
Granular  bentonite  was  placed  above  the  sand,  and  hydrated  in  place  with  potable 
water.  The  top  of  the  well  was  completed  with  a  12-mch-diameter  flush-mounted  well 
box  mounted  in  a  rectangular  concrete  pad.  Construction  details  for  VWl  (Well 
FCMW89)  and  VW2  are  presented  on  Figures  2.3  and  2.4,  respectively. 

2.2  Monitoring  Points 

The  MP  screens  were  installed  at  the  depths  listed  on  Table  2.1.  The  seven 
multidepth  MPs  (MPA,  MPB,  MPC,  MPD,  MPE,  MPF,  and  MPG)  at  this  site  were 
constructed  as  shown  in  Figures  2.5  ^and  2.6.  Monitoring  points  MPA,  MPB,  MPC, 
and  MPG  were  installed  in  Geoprobe  borings,  and  are  constructed  with  a  6-inch-long, 
0.375-inch  outside-diameter  (OD)  stainless  steel  screen  implant  attached  to  0.5-inch- 
OD,  high-density  polyethylene  (HDPE)  tubing  that  extends  to  the  ground  surface.  The 
top  of  each  0.5-inch  HDPE  riser  was  completed  with  a  3/8-inch  needle  valve  (Figure 
2.5). 

Monitoring  points  MPD,  MPE,  and  MPF  were  installed  in  auger-drilled  borings  and 
were  constructed  using  6-inch  sections  of  1 -inch-diameter  PVC  well  screen  with  0.25- 
inch-diameter  PVC  riser  pipes  extending  to  the  ground  surface.  At  the  top  of  each 
riser,  a  ball  valve  and  a  3/16-inch  hose  barb  were  installed.  The  top  of  each  MP  was 
completed  with  a  flush-mounted  metal  well  protector  set  in  concrete.  Thermocouples 
were  installed  at  the  12-  and  16-foot  depths  at  MPF  to  measure  the  soil  temperature 
profile  at  the  site  (Figure  2.6). 

Soil  gas  samples  could  not  be  collected  from  several  of  the  MP  screened  intervals 
(MPB-15.5,  MPB-20,  MPC-15,  MPC-23,  MPE-11,  MPF-16,  and  MPG-22)  due  to 
perched  groundwater  or  impermeable  soil  conditions.  Future  MP  screens  should  be 
installed  within  a  3-foot  sand  pack  interval  to  increase  the  MP  surface  area.  The 
existing  groundwater  monitoring  well  8200-MW5  was  used  as  the  background  MP  for 
this  pilot  test.  8200-MW5  is  located  in  an  uncontaminated  area  approximately  100  feet 
north  of  Building  8203  (Figure  2. 1)  and  has  a  screened  interval  extending  above  the 
groundwater  surface  (Appendix  A). 
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TABLE  2.1 

VENT  WELL  AND  MONITORING  POINT  CONSTRUCTION  SUMMARY 

BUILDING  8200 
FORT  CARSON,  COLORADO 


Location 

Total  Borehole 
Depth 
(feet  bgs) 

Screened 
Interval 
(feet  bgs) 

Sand  Pack  Interval 
(feet  bgs) 

FCMW88 

30.0 

14.5-29.5 

10.5-30.0 

FCMW89  (VWl) 

25.0 

9.5-24.5 

6.5-25.0 

8200-VW2 

19.5 

4.5-19.5 

4.0-19.5 

8200-MPA 

22.0 

16.0,  19.0 

15.5-16.5,  18.5-19.5 

8200-MPB 

22.0 

15.5,  20.0 

15.0-16.0,  19.5-20.5 

8200-MPC 

24.0 

15.0,  23.0 

14.0-16.0,  22.0-24.0 

8200-MPD 

20.5 

10.0,  18.0 

8.0-12.0,  16.0-20.5 

8200-MPE 

20.0 

7.0,  11.0 

6.0-8.0,  10.0-12.5 

82(X)-MPF 

19.0 

12.0,  16.0 

11.0-13.0,  15.0-17.0 

82(X)-MPG 

24.0 

13.0,  22.0 

12.0-14.0,  19.0-24.0 

8200-MWl 

20.0 

5.8-15.8 

3.3-20.0 

8200-MW2 

18.5 

7.6-17.6 

6.0-18.5 

8200-MW3 

15.0 

4.1-14.1 

3,0-15.0 

8200-MW4 

17.3 

6.8-16.8 

3.0-17.3 

8200-MW5 

22.6 

12.1-22.1 

3.0-22.6 

(BKGRD  MP) 

bgs  =  below  ground  surface. 

Note:  Monitoring  points  MPA,  MPB,  MPC,  and  MPG  were  installed  in  Geoprobe  borings. 

Vent  well  VW2  and  monitoring  points  MPD,  MPE,  and  MPF  were  installed  in  auger  borings. 
Monitoring  wells  FCMW88  and  FCMW89  installed  by  ICF  Kaiser  (1992). 

Monitoring  wells  8200-MWl,  -MW2,  -MW3,  -MW4,  and  -MW5  installed  by  RUST  (1994). 
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MONITORING  WELL  FCMW89 
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-END  CAP 
•UNDISTURBED  SOIL 


FIGURE  2.3 


MONITORING  WELL  FCMW89 
(VW1)  CONSTRUCTION  DETAIL 


Source:  ICF  Kaiser,  1992 


Building  8200 
Fort  Carson,  Colorado 

PARSONS 

ENGINEERING  SCIENCE,  INC 

Denver.  Colorado 
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NOT  TO  SCALE 


FIGURE  2.4 

AS-BUILT 

INJECTION  VENT  WELL  VW2 
CONSTRUCTION  DETAIL 


Building  8200 
Fort  Carson.  Colorado 


PARSONS 

ENGINEERING  SCIENCE,  INC 
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FIGURE  2.5 

AS-BUILT  GEOPROB^INSTALLED 
MONITORING  POINT 
CONSTRUCTION  DETAIL 
(TYPICAL) 


Building  8200 
Fort  Carson,  Colorado 


PARSONS 

ENGINEERING  SCIENCE,  INC. 


Denver,  Colorado 


WATER  TIGHT  WELL  BOX  ■ 
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FIGURE  2.6 

AS-BUILT  AUGER-INSTALLED 
MONITORING  POINT 
CONSTRUCTION  DETAIL 
(TYPICAL) 

Building  8200 
Fort  Carson,  Colorado 


^PARSONS 

LJ  ENGINEERING  SCIENCE,  INC. 


Denver,  Colorado 
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2.3  Blower  Unit  and  Piping 

A  2-horsepower  Cast®  regenerative  blower  unit  was  installed  at  Building  8200  for 
use  in  both  Ae  initial  and  extended  pilot  tests.  The  blower  is  energized  by  230- volt, 
single-phase,  30-amp  line  power  from  a  new  distribution  panel  located  on  a  new 
electrical  panel  installed  adjacent  to  Building  8203  (Figure  2.1).  The  pilot  test  blower 
injected  air  into  the  subsurface  at  approximately  17.5  standard  cubic  feet  per  minute 
(scfm)  for  each  of  the  three  initial  tests  (at  VW2,  FCMW88,  and  FCMW89),  and  the 
injection  flow  rate  was  optimized  at  13  scfin  for  each  VWl  and  VW2  for  the  extended 
pilot  test.  The  final  blower  wiring  was  completed  on  July  18,  1996,  and  the  system 
started  on  August  5,  1996.  On  November  22,  1996  it  was  discovered  that  the  blower 
was  not  in  operation.  Upon  restarting  the  blower,  the  blower  pressure  was  set  at  40 
inches  of  water  (Cloonan,  1996b).  The  blower  configuration,  instrumentation,  and 
specifications  for  the  initial  pilot  test  and  extended  pilot  test  units  are  shown  on  Figure 
2.7.  Following  the  field  mobilization.  Parsons  ES  provided  a  bio  venting  system 
operations  and  maintenance  (O&M)  briefing  checklist  and  blower  maintenance  manual 
to  Ft.  Carson  personnel.  A  copy  of  the  checklist  is  provided  in  Appendix  B. 

The  air  lines  connecting  the  blower  system  to  each  VW  consists  of  2-inch  diameter, 
Schedule  40  PVC  within  the  gravel-covered  area  and  2-inch  diameter  galvanized  steel 
pipe  within  the  concrete  area  (Figure  2.1).  The  PVC  pipe  in  the  gravel-covered  area 
was  buried  a  minimum  of  18  inches  beneath  the  ground  surface  and  bedded  with  native 
soil.  Prior  to  excavating  the  pipe  trenches,  the  existing  concrete  pavement  was  cut  and 
removed.  The  steel  pipe  in  the  concrete-covered  area  was  buried  approximately  24 
inches  below  the  concrete  surface  and  bedded  in  3/8-inch  pea  gravel.  After  placing  the 
steel  pipe  and  backfill,  the  trench  was  patched  with  a  minimum  12  inches  of  high-early- 
strength  concrete.  The  concrete  was  reinforced  with  one  parallel  #4  reinforcing  rod 
along  the  length  of  the  trench,  with  cross  ties  spaced  approximately  every  2  feet.  The 
concrete  was  tied  into  the  existing  concrete  pavement  using  #4  dowels  drilled  into  the 
existing  concrete  and  tied  to  the  #4  reinforcing  bars  running  parallel  to  the  trench. 

The  2-horsepower  blower  system  has  sufficient  reserve  air-flow  capacity  to  provide 
air  to  future,  additional  VWs.  The  blower  has  an  air  flow  capacity  of  approximately 
1 10  scfm  at  a  pressure  of  40  inches  of  water.  The  excess  air  flow  is  presently  being 
bled  off  using  a  manual  gate  valve  (Figure  2.7). 

3.0  PILOT  TEST  RESULTS 

3.1  Soil  and  Soil  Gas  Sampling  Results 

Soils  at  this  site  generally  consist  of  approximately  30  feet  of  dense,  brittle  silt  and 
clay  soils  overlying  siltstone  bedrock.  In  the  vicinity  of  VWl,  MPA,  MPB,  and  MPC, 
groundwater  is  encountered  at  a  depth  of  approximately  18  feet  bgs.  Groundwater  was 
measured  in  VW2  at  a  depth  of  approximately  19.2  feet  bgs  following  VW 
construction.  Based  on  lithological  observations  made  at  VW2  and  each  MP, 
groundwater  at  the  site  appears  to  be  perched  in  the  more  permeable  soil  intervals.  At 
MPD,  MPE,  and  MPF  perched  groundwater  is  present  at  a  depth  of  approximately  16 
to  17  feet  bgs,  and  the  saturated  perched  zone  is  approximately  1  foot  thick.  The 
groundwater  surface  becomes  deeper  in  the  direction  of  MPG.  Saturated  soil  was 
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observed  at  a  depth  of  approximately  19  feet  bgs  at  MPG.  More  detailed  geological 
information  regarding  Building  8200  can  be  found  in  the  hydrogeologic  cross-section 
(Figure  2.2)  and  the  geologic  boring  logs  (Appendix  A). 

Petroleum-hydrocarbon-contaminated  soils  at  this  site  were  encountered  at  depths 
corresponding  to  the  perched  groundwater  at  the  VW2  and  MP  boreholes. 
Contaminated  soils  were  identified  based  on  odor,  staining,  and  headspace  volatile 
organic  compound  (VOC)  field  screening  results.  Contaminated  soils  were 
encountered  in  VW2  and  all  MP  boreholes,  with  the  highest  contaminant  concentrations 
occurring  in  the  VW2  and  MPE  boreholes.  Soils  at  these  locations  had  a  mild  to 
strong  hydrocarbon  odor,  and  a  petroleum-stained  soil  layer  was  encountered  at  depths 
between  approximately  14  and  20  feet  bgs  in  the  two  boreholes. 

Soil  samples  for  laboratory  analysis  were  collected  from  Geoprobe*  polybutyrate 
liners  or  split-spoon  samplers.  Soil  sample  headspace  was  screened  for  VOCs  using  a 
photoionization  detector  (PID)  to  determine  the  presence  of  contamination  and  to  select 
soil  samples  for  laboratory  analysis.  Soil  samples  for  laboratory  analysis  were 
collected  from  depths  of  16  to  21  feet  bgs  from  the  VW2,  MPB,  MPC,  MPD,  MPE, 
and  MPE  boreholes.  A  background  soil  sample  was  collected  using  the  Geoprobe  rig 
from  an  apparently  uncontaminated  area  adjacent  to  monitoring  well  8200-MW5  at  a 
depth  of  11  feet  bgs. 

Soil  samples  were  shipped  via  Federal  Express®  to  Inchcape  Testing  Services,  Inc. 
in  Richardson,  Texas  for  chemical  and  physical  analysis.  Soil  samples  were  analyzed 
for  total  extractable  petroleum  hydrocarbons  (TEPH)  and  total  volatile  petroleum 
hydrocarbons  (TVPH)  by  US  Environmental  Protection  Agency  (EPA)  Method  8015 
(modified);  and  for  benzene,  toluene,  ethylbenzene,  and  xylenes  (BTEX)  by  EPA 
Method  8020.  Three  samples  also  were  analyzed  for  iron,  alkalinity,  total  Kjeldahl 
nitrogen  (TKN),  and  several  physical  parameters.  The  background  soil  sample  was 
analyzed  for  TBGM  only.  Copies  of  the  chain-of-custody  forms  are  included  in 
Appendix  A.  The  results  of  these  analyses  are  provided  in  Table  3.1. 

Six  soil  gas  samples  for  laboratory  analyses  were  collected  prior  to  performing  the 
in  situ  respiration  test  in  laboratory-provided,  evacuated,  1 -liter  SUMMA"  canisters. 
Soil  gas  samples  were  collected  by  extracting  soil  gas  from  monitoring  wells  FCMW89 
(VWl)  and  8200-MW3;  VW2;  at  depths  of  10  and  18  feet  from  MPD;  and  at  a  depth 
of  12  feet  from  MPF.  All  soil  gas  samples  were  collected  following  procedures 
outlined  in  the  AFCEE  bioventing  protocol  document  (Hinchee  et  al,  1992).  Soil  gas 
samples  were  shipped  via  Federal  Express®  to  Air  Toxics,  Inc.  in  Folsom,  California 
for  total  volatile  hydrocarbon  (TVH)  and  BTEX  analysis  by  EPA  Method  TO-3.  The 
results  of  these  analyses  are  provided  in  Table  3.1. 

3.2  Exceptions  to  Test  Protocol  Document  Procedures  and  Work  Plan 

Procedures  described  in  the  protocol  document  (Hinchee  et  al.,  1992)  generally 
were  followed  to  complete  the  pilot  test  at  Building  8200.  Because  the  soil 
permeability  varies  across  the  site,  three  abbreviated  permeability  tests  were  performed 
at  the  site;  one  each  at  FCMW88,  FCMW89  (VWl),  and  >^2.  Initial  soil  gas 
sampling  performed  at  existing  monitoring  wells  prior  to  system  installation  indicated 
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that  the  soils  north  of  the  former  tanks  may  be  less  permeable  than  the  soils  southeast 
of  the  tanks.  Because  no  pressure  response  was  observed  during  each  of  the  tests,  the 
test  durations  were  shortened  (4  to  8  hours  is  recommended).  Further  explanation  of 
the  permeability  tests  is  provided  in  Section  3.4. 

A  total  of  seven  MPs  and  one  VW  were  installed  at  the  site,  rather  than  the  five 
MPs  and  two  VWs  proposed  in  the  work  plan  (Parsons  ES,  1996).  Difficulty  in 
obtaining  soil  gas  samples  from  MPB-15.5,  MPB-20,  MPC-15,  MPC-23,  MPE-11, 
MPF-16,  and  MPG-22  necessitated  placement  of  additional  MPs.^  MPD,  MPE,  and 
MPF  were  installed  with  an  auger  drill  rig  rather  than  the  Geoprobe  rig. 

3.3  Initial  Soil  Gas  Chemistry 

Prior  to  initiating  any  air  injection,  soil  gas  in  the  two  VWs,  all  MPs,  and  each  of 
the  existing  onsite  groundwater  monitoring  wells  was  analyzed  for  initial  oxygen, 
carbon  dioxide,  and  TVH  concentrations  using  portable  gas  analyzers,  as  described  in 
the  technical  protocol  document  (Hinchee  et  al.,  1992),  Table  3.2  summarizes  the 
initial  soil  gas  chemistry.  The  VWs,  MPs,  and  MWs  were  purged  until  oxygen  levels 
had  stabilized  to  remove  stagnant  gas  prior  to  collecting  soil  gas  samples. 

At  the  VWs,  FCMW88,  8200-MWl,  8200-MW2,  8200-MW3,  and  all  MP  screened 
intervals  from  which  soil  gas  samples  could  be  collected  (except  MPA),  soil  gas 
oxygen  concentrations  were  below  the  atmospheric  concentration  of  approximately  21 
percent.  Depleted  oxygen  concentrations  indicate  significant  biological  activity  and  soil 
contamination.  The  most  significant  oxygen  depletion  was  measured  at  VWl,  VW2, 
MPD-18,  MPF-12,  MPG-13,  8200-MWl,  and  8200-MW2,  where  the  oxygen 
concentrations  were  at  or  below  5  percent.  Soil  and  soil  gas  results  strongly  indicate 
significant  soil  contamination  at  VW2.  An  oxygen  concentration  of  1.5  percent  at  this 
location  corresponds  with  a  total  BTEX  concentrations  of  17,137  micrograms  per 
kilogram  (pg/kg),  in  the  soil  sample  from  the  16  foot  depth  (Table  3.1).  These  results 
clearly  indicate  significant  biological  activity  associated  with  contaminated  soils.  Initial 
oxygen  concentrations  at  MPA-16,  MPA-19,  MPE-7,  FCMW88,  8200-MW4,  and 
8200-MW5  ranged  from  6.8  to  20.8  percent.  These  higher  soil  gas  oxygen 
concentrations  coupled  with  lower  soil  gas  TVH  concentrations  (Table  3.2)  indicate 
less  fuel  contamination  (and  resulting  biological  activity)  at  these  locations. 

TVH  field  measurements  at  the  VWs  and  MPs  ranged  from  46  to  greater  than 
20,000  parts  per  million,  volume  per  volume  (ppmv),  and  laboratory  TVH  results 
ranged  from  42  to  48,000  ppmv.  The  highest  TVH  concentrations  in  MPs  were 
measured  at  depths  below  12  feet,  indicating  significant  fuel  contamination. 

3.4  Air  Permeability/Oxygen  Influence 

The  depth  and  radius  of  oxygen  increase  in  the  subsurface  resulting  from  air 
injection  into  the  VW  during  pilot  testing  is  the  primary  design  parameter  for 
expanded-scale  bioventing  system  design.  Optimization  of  expanded-scale  and  multiple 
VW  systems  require  pilot  testing  to  determine  the  volume  of  soil  that  can  be 
oxygenated  at  a  given  flow  rate  and  VW  screen  configuration. 
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TABLE  3  2 

INITIAL  SOIL  GAS  CHEMISTRY 
BUILDING  8200 
FORT  CARSON,  COLORADO 


Sample 

Location 

Screen 

Depth 

(feet) 

O2 

(%) 

CO2 

(%) 

Field 

TVH 

(ppmv)*^ 

Laboratory 

TVH 

(ppmv)'" 

FCMW89(VW1) 

9.5-24.5 

3.0 

7.4 

6,200 

21,000 

8200-VW2 

4.5-19.5 

1.5 

14.0 

14,000 

24,000 

8200-MPA 

16.0 

20.8 

0.05 

0 

...c/ 

8200-MPA 

19.0 

20.8 

0.05 

2,000 

— 

8200-MPB'^ 

15.5 

... 

— 

... 

8200-MPB‘*' 

20.0 

— 

— 

— 

— 

8200-MPC'^ 

15.0 

... 

— 

— 

— 

8200-MPC‘^ 

23.0 

— 

— 

— 

— 

8200-MPD 

10.0 

0.8 

6.8 

300 

42 

8200-MPD 

18.0 

0.9 

5.3 

>20,000 

37,000 

8200-MPE 

7.0 

6.8 

.  5.2 

46 

— 

8200-MPE 

11.0 

18.2 

0.1 

95 

— 

8200-MPF 

12.0 

0.0 

6.6 

20,000 

48,000 

8200-MPF'' 

16.0 

— 

— 

— 

— 

8200-MPG 

13.0 

5.0 

5.8 

78 

— 

8200-MPG'^ 

22.0 

— 

— 

— 

— 

8200-MWl 

5.8-15.8 

4.1 

3.8 

2,200 

— 

8200-MW2 

7.6-17.6 

0.7 

6.5 

10,200 

— 

8200-MW3 

4.1-14.1 

0.0 

9.1 

200 

80 

8200-MW4 

6.8-16.8 

20.5 

0.5 

250 

— 

8200-MW5 

12.1-22.1 

19.8 

1.4 

260 

— 

FCMW88 

14.5-29.5 

8.4 

4.0 

65 

... 

^  Total  volatile  hydrocarbon  field  screening  results  reported  in  parts  per  million,  volume  per  volume. 

^  Laboratory  total  volatile  hydrocarbon  analytical  results  by  EPA  Method  TO-3  referenced  to  jet  fuel 
(molecular  weight=156). 

^  —  =  Not  analyzed. 

^  Unable  to  obtain  a  soil  gas  sample  due  to  impermeable  soil  conditions. 

^  Monitoring  point  screened  interval  was  within  perched  groundwater. 
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Abbreviated  air  permeability  tests  were  conducted  at  each  of  wells  FCMW88, 
FCMW89  (VWl),  and  VW2.  A  1-hour  permeability  test  was  performed  at  well 
FCMW88  to  determine  the  feasibility  of  utilizing  the  well  for  air  injection  during  future 
expanded-scale  system  installation.  Air  was  injected  into  FCMW88  for  1  hour  at  a  rate 
of  approximately  17.5  scfin  and  an  average  pressure  of  50  inches  of  water.  No 
pressure  response  was  measured  at  MPF-12,  MPE-7,  and  VW2.  Following  the  first 
hour  of  air  injection,  the  injection  rate  was  increased  to  18.5  scfin  at  a  pressure  of  62 
inches  of  water.  Again,  no  pressure  response  was  measured  at  any  of  tihe  monitoring 
locations.  Following  the  permeability  test  at  FCMW88,  oxygen  influence  was 
measured  at  MPF-12,  MPE-7,  MPD-10,  and  MPD-18.  Results  indicated  a  1  percent 
(%)  increase  in  oxygen  concentration  at  MPF-12  only.  Based  on  the  negligible 
pressure  response  observed  from  injecting  at  FCMW88,  and  the  high  blower  pressure 
that  was  required,  a  new  VW  should  be  installed  near  FCMW88  during  expanded-scale 
system  installation. 

Following  oxygen  influence  measurements,  air  was  injected  into  VW2  for  1.5  hours 
at  a  rate  of  approximately  19.5  scfin  and  an  average  pressure  of  44  inches  of  water. 
No  pressure  response  was  measured  at  MPD-10,  MPD-18,  MPE-7,  MPE-11,  MPF-12, 
MPG-13,  and  FCMW88.  After  1.5  hours  of  air  injection,  the  air  injection  flow  rate 
was  increased  to  22  scfin  at  a  pressure  of  58  inches  of  water.  Again,  no  pressure 
response  was  observed  at  any  of  the  MPs  after  an  additional  hour  of  air  injection, 
therefore  the  permeability  test  was  terminated.  Following  the  permeability  test  at  VW2 
(after  2.5  hours  of  air  injection),  oxygen  influence  was  measured  at  MPG-13,  MPF-12, 
MPE-7,  MPD-10,  and  MPD-18.  Results  indicated  an  oxygen  concentration  increase  of 
0.5%  at  MPG-13,  13.1%  at  MPF-12,  2.4%  at  MPE-7,  4.5%  at  MPD-10,  and  0.0%  at 
MPD-18. 

Pressure  response  measurements  were  also  collected  following  46  hours  of  air 
injection  at  FCMW89  (VWl)  and  VW2.  Again,  no  pressure  response  was  observed  at 
any  of  the  MPs.  At  air  injection  flow  rates  of  approximately  13.5  scfin  at  VWl 
(FCMW89)  and  15.3  scfm  at  VW2,  and  a  blower  pressure  of  25  inches  of  water,  no 
pressure  response  was  observed  at  MPA  (located  10  feet  from  VWl)  or  at  any  of  the 
other  MPs  at  the  site.  Due  to  the  negligible  pressure  response  at  the  site,  an  estimated 
soil  gas  permeability  value  could  not  be  calculated.  Pressure  response  measurements 
will  be  collected  again  prior  to  expanded-scale  system  installation  activities 

Because  the  permeability  tests  did  not  provide  information  that  was  useful  in 
determining  the  expected  radius  of  oxygen  influence,  changes  in  soil  gas  oxygen  levels 
were  measured  following  a  46-hour  injection  period  using  the  extended  pilot  test 
blower  unit  and  VW-2.  Results  of  this  oxygen  influence  testing  are  presented  in  Table 
3.3.  This  period  of  air  injection  produced  increases  in  soil  gas  oxygen  levels  at  all 
MPs  (where  a  soil  gas  sample  was  obtainable)  and  monitored  wells  except  8200-MWl. 
Based  on  measured  changes  in  oxygen  levels,  it  is  anticipated  that  the  radius  of 
influence  for  a  long-term  bioventing  system  at  this  site  will  exceed  31  feet  at  depths 
corresponding  to  the  more  permeable  sand  lenses.  Within  the  less  permeable  fine 
grained  soils,  oxygen  will  likely  diffuse  from  the  permeable  zones  into  the  less 
permeable  soils. 
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TABLE  3.3 

INFLUENCE  OF  AIR  INJECTION  AT  VW2  ON 
MONITORING  POINT  OXYGEN  CONCENTRATIONS 

BUILDING  8200 
FORT  CARSON,  COLORADO 


Location 

Distance 
From  VW2 
(feet) 

Screen  Depth 
(feet  bgs)  ^ 

Initial  O2 
(%) 

Final  O2  “ 
(%) 

Initial 

TVH 

(ppmv)*' 

Final 

TVH 

(ppmv)'' 

MPD 

14.6 

10.0 

13.5*^ 

19.1 

MPD 

14.6 

18.0 

9.1  " 

14.4 

3,000 

2,100 

MPE 

18.1 

7.0 

6.0 

8.9 

0 

0 

MPF 

31.1 

12.0 

0 

0 

0.3 

20,000 

>20,000 

MPG 

30.5 

13.0 

17.5*^ 

17.7 

34 

33 

8200-MWl 

96.0 

5.8-15.8 

4.1  8' 

1.2 

2,200 

4,000 

8200-MW2 

114.7 

7.6-17.6 

0.7®' 

0.9 

10,200 

12,800 

8200-MW3 

149.0 

4.1-14.1 

0.3  ®' 

0.3 

240 

500 

^  bgs  =  below  ground  surface. 

Measurements  taken  after  approximately  46  hours  of  air  injection  at  VW2. 

Field  measurement  for  total  volatile  hydrocarbons  (TVH)  in  parts  per  million,  volume  per  volume. 

^  Measurement  taken  following  respiration  testing  and  air  injection  at  FCMW88,  and  prior  to  air  injection  at  VW2. 
—  =  Not  sampled. 

^  Measmement  taken  following  air  injection  at  FCMW88  and  prior  to  air  injection  at  VW2. 

^  Measurement  taken  prior  to  air  injection  at  FCMW88  and  VW2. 
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A  radius  of  oxygen  influence  (RI)  of  at  least  31  feet  was  observed  at  screened  depths 
greater  than  6  feet  within  the  concrete-covered  area.  At  8200-MW2,  located  115  feet 
from  VW2  (Figure  2.1),  the  oxygen  concentration  increased  from  0.7  to  0.9  percent 
following  46  hours  of  air  injection.  The  observed  oxygen  increase  may  be  attributable 
to  inherent  sampling  inconsistencies;  however,  the  TVH  concentrations  also  increased, 
signifying  that  8200-MW2  may  actually  be  within  the  VW2  oxygen  RI.  In  addition, 
soil  gas  monitored  at  8200-MWl,  which  is  located  96  feet  from  VW2,  showed  a 
decrease  in  oxygen  concentrations,  indicating  that  the  soil  gas  was  migrating  outward 
from  the  area  of  higher  contamination  near  VW2  into  the  area  of  lesser  contamination 
near  8200-MWl.  The  expected  RI  at  VWl  is  likely  less  than  that  of  VW2. 
Monitoring  wells  FCMW88  and  FCMW89  (VWl)  seem  to  have  been  constructed  in  a 
manner  such  that  the  permeability  of  the  screened  zone  is  less  than  that  observed  at  the 
other  site  monitoring  wells  and  at  VW2.  Because  an  oxygen-depleted  MP  at  which  soil 
gas  was  obtainable  is  not  available  near  VWl,  a  MP  should  be  installed  near  VWl 
during  expanded-scale  system  installation  to  determine  the  actual  RI  of  VWl.  Soil  gas 
monitoring  will  be  conducted  prior  to  the  expanded-scale  system  installation  to  better 
define  the  effective  treatment  radius. 

3.5  In  Situ  Respiration  Rates 

The  in  situ  respiration  test  was  performed  by  injecting  a  mixture  of  air  (oxygen)  and 
approximately  10-percent  helium  (inert  tracer  gas)  into  VW2  and  two  MP  screened 
intervals  (MPD-10,  and  MPD-18)  and  injecting  ambient  air  into  MPG-13  for  a  16-hour 
period.  Oxygen  loss  and  other  changes  in  soil  gas  composition  over  time  were  then 
measured  at  these  intervals.  Oxygen,  TVH,  carbon  dioxide,  and  helium  were 
measured  for  a  period  of  approximately  11  days  following  air  injection.  The  measured 
oxygen  losses  were  then  used  to  calculate  biological  oxygen  utilization  rates.  The 
results  of  in  situ  respiration  testing  for  VW2,  MPD-10,  MPD-18,  and  MPG-13  are 
presented  in  Figures  3.1  through  3.4,  respectively.  Table  3.4  provides  a  summary  of 
the  oxygen  utilization  and  fuel  degradation  rates. 

Because  helirun  is  a  conservative,  inert  gas,  the  change  in  helium  concentrations 
over  time  can  be  useful  in  determining  the  effectiveness  of  the  bentonite  seals  between 
MP  screened  intervals.  Figures  3.1  through  3.3  compare  oxygen  utilization  and  helium 
retention.  Because  the  observed  helium  losses  were  negligible,  and  because  helium 
will  diffuse  approximately  three  times  faster  than  oxygen  due  to  oxygen's  greater 
molecular  weight,  the  measured  oxygen  loss  can  be  inferred  to  be  the  result  of  bacterial 
respiration  and  not  due  to  diffusion  away  from  the  MPs.  Throughout  the  testing, 
helium  concentrations  increased,  possibly  due  to  varying  helium  injection  flow  rates. 

Oxygen  loss  measured  at  VW2,  MPD-10,  MPD-18,  and  MPG-13  occurred  at  slow 
rates,  ranging  from  0.01  percent  per  hour  at  MPG-13  to  0.06  percent  per  hour  at  VW2. 
At  VW2,  the  oxygen  dropped  from  20.8  percent  to  14.0  percent  in  10  days  (14,580 
minutes). 

Based  on  these  oxygen  utilization  rates,  an  estimated  20  to  80  mg  of  fuel  per  kg  of 
soil  can  be  degraded  each  year  at  this  site.  This  conservative  estimate  is  based  on  an 
average  air-filled  porosity  of  approximately  0.045  liter  per  kg  of  soil,  and  a  ratio  of  3.5 
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FIGURE  3.1 

INITIAL  RESPIRATION  TEST  RESULTS  AT  VW2 
BUILDING  8200 
FORT  CARSON,  COLORADO 


FORTCARSON\INIT.XLS 


FORTCARSON\INIT.XLS  MPD-10 


FIGURE  3.3 

INITIAL  RESPIRATION  TEST  RESULTS  AT  MPD-18 
BUILDING  8200 
FORT  CARSON,  COLORADO 


FORTCARSON\INIT.XLS  MPD-18 


FIGURE  3.4 

RESPIRATION  TEST  RESULTS  AT  MPG-13 
BUILDING  8200 
FORT  CARSON,  COLORADO 


FORTCARSON\INIT.XLS  MPG-13 


TABLE  3.4 

OXYGEN  UTILIZATION  AND  FUEL  DEGRADATION  RATES 

BUILDING  8200 
FORT  CARSON,  COLORADO 


Location- 
Depth 
(feet  bgs)  ^ 

Test  Duration 
(hours) 

0,  Loss 
(%) 

O2  Utilization 
Rate*^ 
(%/hour) 

Fuel  Degradation 
Rate 

(mg  TPH/kg/year)*^ 

VW2  4.5-19.5 

96 

5.8 

0.056 

84 

MPD-10 

243 

6.8 

0.027 

40 

MPD-18 

243 

11.5 

0.046 

70 

MPG-13 

193 

2.7 

0.013 

20 

^  bgs  =  below  ground  sur&ce. 

^  Values  based  on  best-fit  lines  (Figures  3. 1  through  3.4). 

^  mg  TPH/kg^ear  =  milligrams  of  total  petroleum  hydrocarbons  degraded  per  kilogram  of  soil  per  year. 
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mg  of  oxygen  consumed  for  every  1  mg  of  lEuel  biodegraded.  Actual  degradation  rates 
may  vary  from  these  estimates. 

3.6  Potential  Air  Emissions 

The  long-term  potential  for  VOC  air  emissions  from  expanded-scale  bioventing 
operations  at  this  site  is  considered  low  because  of  the  age  and  type  of  the  site 
contaminants  (greater  than  5  years,  and  primarily  diesel  fiiel);  the  very  low  air  injection 
flow  rates  (13  scfin);  and  the  concrete  cover.  Air  emissions  should  be  minimal  because 
accumulated  vapors  will  move  slowly  outward  from  the  air  injection  points  and  will  be 
biodegraded  as  they  move  horizontally  through  the  soil. 

Air  emissions  monitoring  was  conducted  during  pilot-scale  system  startup  at  four 
locations  (Figure  2.1)  using  a  GasTech  total  volatile  hydrocarbon  analyzer  sensitive  to 
1  ppmv  volatile  hydrocarbons.  Table  3.5  presents  the  results  of  both  &e  initial  and  2- 
hour  readings.  Because  the  potential  for  air  emissions  is  highest  during  the  initial 
hours  of  injection,  and  because  no  TVH  emissions  were  detected,  the  long-term 
emission  potential  is  considered  low. 

4.0  RECOMMENDATIONS 

Initial  bioventing  tests  at  this  site  indicate  that  oxygen  has  been  depleted  in  the 
contaminated  soils,  and  that  air  injection  is  an  effective  method  of  increasing  aerobic 
fuel  biodegradation,  A  small,  2-horsepower  regenerative  blower  has  been  installed  at 
the  site  to  continue  air  injection  at  a  rate  of  approximately  13  scfin  at  each  of  the  two 
VWs.  It  is  recommended  that  air  injection  continue  at  this  site  to  determine  the  long¬ 
term  radius  of  oxygen  influence  and  the  effect  of  time,  available  nutrients,  and 
changing  temperatures  on  fuel  biodegradation  rates.  Although  biodegradation  rates  are 
slow  at  the  Building  8200  site.  Parsons  ES  recommends  that  expanded-scale  bioventing 
be  retained  as  the  presumptive  remedy  for  remediation  of  the  vadose  zone  soils.  As 
contracted  under  an  Option  4  on  the  AFCEE  Extended  Bioventing  Project,  Parsons  ES 
will  prepare  a  Remedial  Action  Plan  for  Vadose  Zone  Soils  and  expanded-scale 
bio  venting  design  package  that  will  be  delivered  in  early  1997.  It  is  anticipated  that 
expanded-scale  system  installation  activities  may  begin  as  early  as  February  1997. 

After  one  year  of  expanded-scale  system  operation.  Parsons  ES  will  collect  soil  gas 
samples  from  several  monitoring  points  that  were  sampled  during  the  initial  sampling 
event  and  during  the  future  expanded-scale  system  installation  to  determine  the  levels 
of  cleanup  achieved  after  approximately  1  year  of  in  situ  treatment. 

The  pilot-scale  bioventing  system  is  treating  only  a  portion  of  the  full-areal  extent 
(FAE)  of  vadose  zone  contamination.  Based  on  the  results  of  previous  site 
investigations,  several  more  VWs  will  be  required  to  treat  the  FAE  of  petroleum 
contamination.  Figure  4.1  shows  the  recommended  VW  and  MP  locations  for 
expanded-scale  bioventing  system  installation  in  the  areas  of  known  contamination. 
Results  of  additional  site  characterization  work  to  be  performed  by  Foothills 
Engineering  Consultants  will  better  define  the  FAE  of  contamination.  It  is 
recommended  that  expanded-scale  system  installation  activities  be  coordinated  with  the 
site  characterization  field  work.  Site  characterization  soil  borings  may  be  converted  for 


022/726876/FTCARRESULTRPT/l  .DOC 


-24- 


TABLE  3.5 

Am  EMISSIONS  MONITORING  RESULTS 
BUILDING  8200 
FORT  CARSON,  COLORADO 


Emission 

Initial 

Final 

Monitoring 

TVH 

TVH 

_ (ppmv)**' _ 

Location 

(ppmv)*' 

1 

0 

0 

2 

0 

0 

3 

0 

0 

4 

0 

0 

TVH  =  total  volatile  hydrocarbons;  ppmv  =  parts  per  million,  volume  per  volume. 
Final  TVH  readings  were  collected  2  hours  after  blower  start  up. 
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use  as  VWs  or  MPs.  VWs  should  be  constructed  in  the  same  manner  as  VW2,  and 
MPs  should  be  constructed  with  the  soil  gas  screens  installed  within  3-foot-thick  sand 
pack  intervals.  Difficulty  in  obtaining  soil  gas  samples  from  the  recently  installed  MPs 
indicates  that  a  thicker  screened  interval  is  necessary  to  ensure  that  each  MP  functions 
properly. 

The  current  2-horsepower  blower  system  has  sufficient  capacity  to  provide  air  flow 
to  about  5  additional  VWs.  Based  on  available  site  data,  at  least  four  additional  VWs 
will  be  required  at  the  Building  8200  site.  Review  of  the  construction  details  of  the 
existing  monitoring  wells  (Appendix  A)  indicates  that  8200-MW3,  which  is  located 
within  the  area  of  contamination  is  suitable  for  use  as  a  VW.  Also,  monitoring  wells 
8200-MWl  and  8200-MW2  are  suitable  for  use  as  vapor  MPs.  Therefore,  it  is 
recommended  that  at  least  four  new  VWs  (including  8200-MW3)  and  five  new  MPs  be 
installed  at  the  site  during  expanded-scale  system  installation. 
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APPENDIX  A 

GEOLOGIC  BORING  LOGS, 
CHAIN-OF-CUSTODY  FORMS, 
TEST  DATA,  AND  CALCULATIONS 
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PID  -  Photoionization  Detector 

BH  -  Borehole 

SAA  -  Same  As  Above 

Bkgrnd  -  Background 

HSA  -  Hollow  Stem  Auger 

ft  -  Feet  _ 


bgs  -  Below  Ground  Surface 
na  -  Not  Analyzed 

ppmv  -  Parts  per  Million,  Volume  per  Volume 
HS  -  Sample  Headspace 
SS  -  Split  Spoon  Sample 

BS  -  Brass  Sleeve  Sample _ _ _ 

parsons  engineering  science,  INC. 


Remarks 


<c  2^-^ 
»  ZM 


G  “  Grab  Sample 


Sheet  1  of 


JOB  NUMBER.: 
BORING  NUMBER: 
RIG  TYPE: 

TEMPERATVRE  (“F): 
COMMENTS: 


726876.73330 

8200j^ 


CTOT-OfilC  BORING  LOG 

AFCEE/AEC/Ft.  Carson _ 


CLIENT: 


BORING  DIA.:  -tt^tnch  2.-  rcvtfV* _ 

CONTRACTOR:  Ground  Pxp><>n>tien"fej-S<x\s  E3 


DATE: 

ELEVATION: _ 

DATUM: 


ABOVE  GROUND  UHUunuwM  I  - -  - 

\AfCi  I  number* 

SITE;  FORT  CARSON  WELL  NUMBER. 

DATESTABT:  7'?,^ 

TOTAL  DEPTH;  p5 ' 


UM  I  c  i 

GEOLOGIST; 


not  TO  SCALE 


V/EU.  CAP  WITH 

LOCK,  KEY  «333Za  9*  DIAMETER 


SITE:  FORT  CARSON  WELL  NUMBER:  F  CM  (J  -?P. 

DATE  START:  7-;^/-  f  a  DATE  FINISH:  -7-^^ 

TOTAL  DEPTH:  30  '  GEOLOGIST:  so k 


not  TO  SCALE 


1 

HTW  DRILLING  LOG 

1  COMPANY  NAME  RUST  Cntierment  S  Infrasirvcture,  Enefewood,  CO 

2.  DRllllNB  SUBCONTRACTOR  Site  Services  Inc,  Golden,  CO 

1  .  . 

3.  PfiOJECT  67S3i200  Foft  Carson  -  Hum*  USTs 
5.  NAME  OF  DRILLER  Anthony  Rodlgiiei 


J.  SIZES  we  TTPES  OF 
OfllLLWe  we  SAHMJH6 
EQUIPMENT 


$’ otriside  aaseier 
HoKM  Stet  Atieer 
Conttmm  Core 


C.  0VER8UROEN  THICKNESS:  20.0 


13.  DEPTH  DRILLED  INTO  ROOC  0.0 
M.  TOTAL  DEPTH  OF  HOLE  On  ft  bgs);  200 


18. 6E0TECHNICAL  SAMPUS 

15-18,  lO-U  _ _ 


20.  SAMPLES  FOR  CHEMICAL  ANALYSIS 
8-»,  n-B.  B-t8 


2t  DISPOSITION  OF  HOLE 

6.M.  MoNtorho  Mel 


DISTURBED 

X 


HaENo;  820(Hfl(1 

SHEETI0F2 


e.MANUFACTUfiERrS0ESI6NAn0N0FDRia  Oe-75 

_ 8.  hole  LOCAnON  Cast  of  tresterrmost  fxmp  fsland 

9.  SUffACE  ELEVATION  SM/»  )t  702159.3349  ^.22055214357 


».  DATE  STARTED  JW  29. 1994 


15.  DEPTH  SfiCWOMATER  ENCOUNTERED  (h  (L  bgi)  9.0 

16.  DEPTH  TO  MATER  AND  ELAPSED  TIME  AFTER  DRiaiNG  COMPLETED  9.9$  7/21/94 

17.  OTHER  MATER  LEVa  HEASURE)€NTS  (SPECFT) 

UNDISTURBED  ^  tqTAL  NUMBER  OF  CORE  BOXES 

- OTICR  (specify!'  I  OTHER  (SPECIFY)  I  OTHER  ibrtCIFT)  j2L 

TCO  PC8J  OISBfease 


23.  SIGNATURE  OF  INSPECTOR 

KenP«,RotilnCMIstians 


DEPTH  uses 

a  b 


oescHimoN  of  materials 
c 


KT  Concrete  at  surface. 


Stiff,  very  dark  grayish  brown, 
SILTY  CLAY,  trace  fine  sand, 
slightly  iioist 


FIELD  SCfiEENWS  aOTEWS^ 

RESULTS  OR  CORE  BOX  NO.  SAHPU  NO. 
d  e  « 


REMARKS 

0 


H0Nn0RIN6MEU.0U6RAM 

h 


Sod,  vefv  Oaty  grayish  brown, 
SLTY  CUY,  thinly  laninated, 
sfightly  indurated,  trace  fine  sand, 
trace  clay,  orange  staining  on 
fracture  faces,  aoisL 


PfflJECT  81531200  Fort  Carson  -  Miftjwi?  USTs 


OeSCRIPTION  OF  MATERUIS 
C 


Mediun  stiff,  dart  gray  (K)  YR 
4/11,  SILTY  aAY,  ncHSt. 


SILTY  CLAY,  orange  staining, 
gypsufl,  strong  odor. 


HTW  DRILLING  LOG 


INSPECTOR 


RESULTS 

d 


1000+  pp« 


6E0TECH  SXmi 
OR  CORE  BOX  NO. 

e 

ANALYHCAL 
SAMPLE  NO. 

r 

io‘-!r 

8200-S8I 
K)'-  13* 

HOiENO:  B20(Hflrt 


ISHEET2  0F2SHE£T(S) 


REMARKS 

0 


Strong 

hydrocargon  odor, 
staining. 


Blocky  fractures  with  product 
between  fractures. 


Soft,  fght  yelowish  brown  (10 
YR  8/4),  SILTY  aAY,  few  fine- 
to  coarse-grained  sand,  noist. 


Strong  odor, 
possible  product. 


PROJECT  87533^00 

Fort  Carson -Muttlpie  USTs 


HTW  DRILLING  LOG _ 


I  COMPANY  NAME  BUST  Enrirofment  6  Infrsstrxture,  Engfewood,  CO  2.  DRILLING  SUBCONTRACTOR  Sfte  Services  Inc,  GokJen,  CO 


3.  PROJECT  87531200  Fori  Corson  -  Huitiple  USTs 


5.  NAME  OF  DRILLER  Anthony  Boaiguez 


HOLE  NO:  8200-HW2 


SHEETI0F2 


7.  SIZES  ANO  TYPES  OF 
DRILLING  ANO  SAMPLING 
EQUIPMENT 


8"  outside  diaMeier 
Hoiow  SteM  Auger 
Continuous  Core 


4.  LOCATION 

Motor  Poof  f 8200 

8.  MANUFACTURER’S  DESIGNATION  OF  DRILL  CHE-T5 

8.H0LEL0aT10N 

Mest  of  eastemMost  punp  isiand 

9.  SURFACE  ELEVATION 

sa^ise  (t  7e2i54.set9 

E:  2205691903 

».  DATE  STARTED 

July  5, 7994 

\Z  OVERBURDEN  THICKNESS:  18,5 


J3.  DEPTH  DRILLED  INTO  ROCK:  0.0 


14.  TOTAL  DEPTH  OF  HOLE  (in  ft.  bQS):  18.5 


18.  GEOTECHNICAL  SAMPLES 
5«8. 10-13 


20.  SAMPLES  FOR  CHEMICAL  ANALYSIS 
5-8,  8-K).  10-13 


22.  DISPOSITION  OF  HaE 

6.W.  Monitoring  Mel 


DEPTH  uses  DESCRIPTION  OF  MATERIALS 

a  b  c 


DISTURBED 

UNDISTURBED 

X 

voc 

METALS 

X 

Total  Pb/Cr 

BACKFILLED 

MONITORING  WELL 

8200-MW2 

i 

15.  DEPTH  GROUNDWATER  ENCOUNTERED  Cm  ft  bgs)  K) 


16.  DEPTH  TO  HATER  ANO  ELAPSED  TII€  ARER  DRILLING  COMPLETED  9.i8  7/27/94 

17.  OTHER  WATER  LEVEL  MEASUREMENTS  (SPECIFY)  NA 


19,  TOTAL  NUMBER  OF  CORE  BOXES 


2L  TOTAL  CORE 
RECOVERY 


:UJ  i  i  w-  i 

RESULTS  OR  CORE  BOX  NO.  SAMPLENO. 


\T  Concrete  at  surface 


Stiff,  dark  brown.  SILTY  CLAY,  iron 
staining,  calcite  present,  dry. 


Very  stiff,  dark  brown.  SILTY 
CLAY,  iron  staining,  calcite 
present,  dry. 


Ken  P«,  Robin  Christians 


REMARKS 

Q 


Hydrocarbon 
staining  and 
odors  at  2*. 


80X  Recovery 
80  Sit 
35  Clay 
5  Sand 


MOWTORINGWEaOUGRAH 

h 


lOOX  Recovery 
55  Sit 
45  Clay 

8200-S82  5  Sand 


PRO^CT  87533.200 

Fort  Carson  -  Multipie  USTs 


HTW  DRILLING  LOG 


PROJECT  67531200  Foft  Cdfsoft  -  USTs 


DEPTH  uses 

a  b 


DESCRIPTION  OF  MATERIALS 
C 


I  INSPECTOR 


FiaO  SCREENING  GEOTECH  SAmf  ANALYTICAL 
RESULTS  OR  CORE  BOX  HO.  SAMPLE  NO. 
d  e  f 


HaENO:  820(H«2 


iSHEET  2  OF  2  SJCET  (S) 


REMARKS 

g 


HTW  DRILLING  LOG 


L  COMPANY  NAME  BUST  Eni^otmeni  S  Inftastructure,  Engtewood,  CO  2.  ORILUNG  SUBCONTRACTOR  SHe  Seffices  Inc^  Cctden,  CO 


3.  PfWDJECT  BT531200  Fcrt  CafSOti  -  HufBpfe  USTs 


5.  NAME  OF  DRILLER  Anttiony 


HOLE  NO:  820(HW3 


SHEET10F2 


7.  SIZES  AND  TYPES  OF 
OfilLUNO  AND  SAMPUN6 
EQUIPMENT 


$"  ooiside  aa»eief 
-  Ho/otf  Stem  Auger 
Centrum  Cere 


12.  OVER8UROEN  THICKNESS:  tSO 


13.  DEPTH  DRILLED  INTO  ROCK:  00 


14,  TOTAL  DEPTH  OF  HOLE  (m  ft  bgs):  IS.0 


18.  GEOTECHNICAL  SAMPLES 
5-8,  »-13 


20.  SAMPLES  FOR  CHEMICAL  ANALYSIS 
3-8,  8-13 


22.  DISPOSITION  OF  HOLE 

6.M.Mofiftonr>oNel 


4.  LOCATION 

Motor  Pool  M200 

8.MANUfACTUfe«DeSI6NAT10N0Ft«ni  0€-/5 

8.  HOLE  LOCATION 

North  of  eastermost  fmp  istanct 

9.  SURFACE  ELEVATION 

5844.72  N:  7821914053 

E:  22087428853 

tt.  DATE  STARTED 

JatyS,1994 

15.  DEPTH  6R0UN0MATER  ENCOUNTERED  (in  ft  bgs)  9,0 

».  DEPTH  TO  WATER  AND  ELAPSED  TWE  AFTER  OfiiaiNO  COHPLETED 

9.96  7/21/94 

17.  OT>€R  MATER  LEVa  MEASUREMENTS  (SPECIF Y)  SA 


UN0ISTUR8E0 


ho.  TOTAL  NUMBER  OF  CORE  BOXES 


METALS 
Total  Pt)/0 


2L  TOTAL  CORE 
RECOVERY 


BACKFILLED  M0NIT0R1N6  MEU  OTHER  (SPECIFY)  23.  SIGNATURE  OF  INSPECTOR 

8200-MW3  Ken  PI.  RoWn  Drlstians 


uses 

b 

OESCRSnON  OF  MATERIALS 

C 

FIELD  SCREENING 
RESULTS 
d 

14"  Conaete  at  surface. 

Opp« 

Very  stiff,  dark  brown,  SILTY 

CLAY,  with  gypsuB  veins  continuous 
through  core.  dry. 

Oppfl 

a 

Oppfli 

Very  stiff  SILTY  aAY  with  pebble 
size  gypsuB  crystals  continuous 
through  core,  dry,  hydrocarbon 
staining/odor,  fractured. 

0  ppa 

REMARKS 

g 


M0NIT0RIN6MEa0U6RAM 

h 


PROJECT  87533.200 

Fort  Carson  -  Multiple  USTs 


PROJECT  srssjjoo  Fort  Carson  -  Huftipie  USTs 


HTW  DRILLING  LOG 


IKSPECTOR 


DEPTH  uses 

a  b 


OeSCWPTION  OF  MATERIALS 
C 


Very  stiff,  dart  bfown/Wack, 
SILTY  CLAY  with  coarse-sand 
size  gypswi  crystals  contkHicws 
throughout  core,  hydrocartoo 
staining  continuous  through  core, 
saturated,  fractured. 


Stiff,  dark  brown/black,  SEXY 
CLAY,  hydrocartwn  staining 
continuous  through  core, 
saturated 


ANALYTICAL 
SAMPLE  NO. 

REMARKS 

f 

0 

95  Siit/aay 

8200-SB3 

5  Sand 

IO-I3’ 

8200-SB3 

I3‘H5* 

HOiENa  8200-HW3 


ISHEET2  0F2SHE£T(S) 


MEaOIA6RAM 

h 


PROJECT  8  7533^ 

Fort  Carson  -  HuHipte  USTs 


HTW  DRILLING  LOG 


HaENO;  8200-«W4 


I COHPANY  NAME  RUST  Envirofment  S  Infrastructure,  Engiewood,  CO  2.  OfilLUNG  SUBCONTRACTOR  Site  Services  Inc^  Goiden,  CO 


3.  PflOJECT  8/53X200  Fort  Carson  -  HaWple  USTs 

4.  LOCATION  Motor  Poo!  *8200 

5.  NAME  OF  DRILLER  Anthony  RocTiguez 

6.  MANUFACTURER'S  DESIGNATION  OF  DRfll  CME-75 

1.  SIZES  AND  TYPES  OF 

0RILUN6  AND  SAMPUNG 
EQUIPMENT 

outside  diagieter 

Moiow  Stee  Auger 

8.  HOLE  LOanON  Horth  of  fence  east  of  tarics. 

Continuous  Core 

9.  SURFACE  ELEVAHON  5846.79  N:  7622716003  Ez  2205676541$ 

10.  DATE  STARTED  July  6, 1994 

12.  OVERBURDEN  THICKNESS:  t5.Q 

H  OePTH  GfiOONOHATER  ENCOUNTEREO  (h  (t  bfls)  9.S 

1  - 

13.  DEPTH  DRILLED  INTO  ROCK: 

0.0 

16.  DEPTH  TO  HATER  AND  ELAPSED  TIME  AFTER  DRiaiND  COHPICTED  HJI 7/22/94 

M.TOTALOEPTHOFHOIE  (inft.bfl$);  150 

17.  OTHER  HATER  LEVaHEASUREHENTS  (SPECIFY)  M4 

B.  GEOTECHNICAL  SAMPLES 

DISTURBED 

UNDISTURBED 

5-8. 10-13 

X 

20.  SAMPLES  FOR  CHEMICAL  ANALYSIS 

voc 

METALS 

8-10, 10-13. 13-e 

X 

Total  Pb/Qr 

22.  DISPOSITION  OF  HaE 

BACKFILLED 

MONITORING  HELL 

6.H.  MoNtoring  Mel 

8200-MH4 

10.  TOTAL  NUMBER  OF  CORE  BOXES 


2L  TOTAL  CORE 
RECOVERY 


Ken  Pi,  Rot)jn  Oirlstians 


DEPTH  uses 

a  b 


DESCRIPTION  OF  MATERIALS 
C 


FIELD  SCREEWNB  6EOTECH  SAMPLE  ANALYTICAL 
RESULTS  OR  CORE  BOX  Na  SAMPLE  NO. 
d  e  f 


REMARKS 

MONITORING  NEaOUGRAM 

g 

h 

lOOX  Recovery 
ID  Sand 
40  Silt 
50  Clay 


PROJECT  87533200 

Foft  Carson  -  Multiple  USTs 


HTW  DRILLING  LOG 


PROJECT  $753X200  Fori  Carson  -  Mtipie  USTs 


DEPTH  uses 

a  b 


DESCRIPTION  OF  MATERIALS 
C 


CLAY,  as  above,  except  noist. 


Vefy  sllff/hard,  dart  brown, 
SITY  CLAY,  gypsw  present 
continuous  through  core,  dry. 


Very  hard,  darX  brown  SILTY 
CLAY,  iron  staining,  gypsun 
present,  very  moist 


Hard,  darX  brown/black,  SILTY 
CLAY,  weathered,  iron  staining 
saturated 


FIELD  SCREENING  GEOTECH  SAWlf  ANAIYTICAL 

RESULTS  Oft  CORE  BOX  NO.  SAMPLE  NO. 

d  e  f 


REMARKS 

0 


HOLE  NO:  820(HW4 


ISHE£T2ClF2SHEn(S) 


NELL  DIAGRAM 
h 


PROJECT  67533.200 

Fort  Carson  -  Huttipie  USTs 


HTW  DRILLING  LOG _ 


I  COMPANY  NAME  RUST  Enriron»eftt  S  Infrastructwe.  Engtenood,  CO  2.  ORUUNG  SUBCONTRACTOR  Site  Seryices  Jnc^  Soiden,  CO 


3.  PROJECT  8T533.200  fort  Carson  -  Rul^le  USTs 


5.  NAME  OF  DRILLER  Anthony  Ro^tiguez 


HaENO:  8200-HW5 


SHEETIOF2 


7.  SIZES  AND  TYPES  OF 
DRILUN6  AND  SAMPUN6 
EQUIPMENT 


outside  (Satreter 
HoAow  SteM  Auger 
Contkium  Core 


12,  OVERBURDEN  THICKNESS:  20.0 


13,  DEPTH  DRILLED  INTO  ROCK:  0.0 


14.  TOTAL  DEPTH  OF  HOLE  (in  ft  bgsh  20.0 


18,  GEOTECHNICAL  SAMPLES 
5-8, 10-13 


20.  SAMPLES  FOR  CHEMICAL  ANALYSIS 
8-10, 10-13, 15-18 


22.  DISPOSITION  OF  HaE 

6.H.  Monitoring  Mel 


DEPTH  uses  DESCRIPTION  OF  MATERIALS 

a  b  c 


4.  LOCATION 

Motor  Pool  08200 

6.  MANUFACTURER’S  OESlGNAnON  Of  ORttl  CHE-TS 

8.  HaE  LOCATION 

Northwest  of  USTs 

9.  SURFACE  ELEVATION 

SS4&23  N:  763327.3743 

E:  220S505.QS99 

10.  DATE  STARTED 

July  8,1994 

15.  DEPTH  GROUNDWATER  ENCOUNTERED  (in  ft  bfls)  ie.5 

16.  DEPTH  TO  HATER  AND  ELAPSED  TIME  AFTER  DfiRLlNO  COMPLETED 

20.59  7/28/94 

17.  OTHER  HATER  LEVEL  MEASUREMENTS  (SPECIFY)  NA 


UNDISTURBED 

19.  TOTAL  NUMBER  OF  CORE  BOXES 


VOC 

METALS 

X 

Total  Pb/Cr 

BACKFILLED 

MONITORING  HaL 

J - p. 

8200-MH5 

1 

2L  TOTAL  CORE 
RECOVERY 


23.  SIGNATURE  OF  INSPECTOR 

KenPil,  Robm  Christians 


RESULTS  OR  CORE  BOX  NO.  SAMPLE  NO. 
d  e  t 


REMARKS 

9 


MONHOfllNGHEa  DIAGRAM 


HTW  DRILLING  LOG 


PfiOJECT  erSJ1200  Fort  C3f son -numpieUSTs 


DEPTH  uses 

a  b 


DESCRIPTION  OF  HATERUIS 
C 


Hard,  dark  bfown,  SILTY  CLAY, 
iron  staining,  dry. 


Very  stiff,  dart  brown,  SITY 
CLAY,  fractured,  dnf,  iron 
staining  continues,  caicerous 
veining  present. 


Very  stiff,  nedkia  gray.  CLAY, 
possible  bentonite,  slightfy 
noist 

Very  stiff,  dart  brown.  SILTY 
CLAY,  sightly  ioht.  cakerous 
veining. 


Soft,  dart  brown,  SILTY  aAY, 
very  moist  to  saturated, 
calcareous  vetoing. 


FiaO  SCREENIN6  6E0TECH  SA>#>1£  ANALYTICAL 
RESULTS  OR  CORE  BOX  NO.  SA)«U  NO. 
d  e  f 


PROJECT  87533^00 

Fort  Carson  -  iwtipie  USTs 


REMARKS 

g 


HaENce  8200-HW 


'S^eET2  0P2S^€£T(S) 


HTW  DRILLING  LOG 


I COMPWIY  NA)€  fVJST  Biiirofwtent  6  IntrastnKture,  Ef\Qiewoo<i  CO  2. 0RIUJH6  SUBCONTRACTOR  Site  Services  Jnc^  Golden,  CO 


iHaENO:  8200--S8fl 


3.  PROJECT  B7SS3J00  Fort  Cerson  -  MSple  USTs 


5.  NAHE  OF  DRILLER  Anthony  Roifiguez 


7.  SIZES  AND  TYPES  OF  5-  Oaeetef 

DRILUNS  AND  SAMPUN6  - ; - 

EOUIPNENT  HoMSt&lAooer 

Conitooes  Core 


C.  OVERBUftOEN  THICKNESS:  ttO 


a  DEPTH  DRILLED  INTO  ROCK:  ZO 


M.  TOTAL  DEPTH  OF  HOLE  On  ft  bosh  tlO 


18.  GEOTECHNICAL  SA>n£S 


4.  LOCATION  Motor  Fool  moo 


8.  MANUFACTURER'S  DESIGNATION  OF  DRflX  CMF-/5 


^0.  HOLE  LOCATION  ImoeMely  sooth  of  tanks. 


O.SUf^ACEEL£VAnON  5W4./J  N:  762t9a9a35  E:  220S5$Z2940 


».  DATE  STARTED  July  7, 1904 


k  DEPTH  6R0UNDNATER  ENCOUNTERED  On  ft  bQs)  8  -  8.5* 


he.  DEPTH  TO  MATER  AND  ELAPSED  TIME  AFTER  DRiaiNG  COMPLETED  HA 


17.  OTHER  MATER  LEVa  MEASUREMENTS  (SPECIFY)  HA 


UNDISTURBED 


20.  SAMPLES  FOR  CHEMICAL  ANALYSIS 
5-8, 8-10,  D-t3 


22.  DISPOSITION  OF  HOLE 


19.  TOTAL  NUMBER  OF  CORE  BOXES 


2L  TOTAL  CORE 
RECOVERY 


DEPTH  uses 

a  b 


OESCRIPTIOM  OF  MATERIALS 
C 


Concrete  at  surface. 


Soft,  dark  bfowt  SILTY  aAY, 
occasional  calcareous  veining, 
occasional  gypsuM  crystals,  iron 
staWnft  weathered,  slightly  moist, 
fractured. 


23.  SIGNATURE  OF  INSPECTOR 

Ken  Pi,  Robin  Christians 


FIELD  SCREEN1N6  6E0TECH  SAMPLE  ANALYTICAL  « 

ORCOREBOXNa  SAMPtENa  ' 
d  e  I 


REMARKS 

h 


Stiff,  dark  brown,  SILTY  CLAY, 
gypsum,  iron  startog,  sightly  moist. 


PROJECT  87533200 

Fort  Carson  -  Multiple  USTs 


HTW  DRILLING  LOG 


PfflJECT  8r$31200  Fort  Cdf$on  -  HuWoie  VSTs 


I  INSPECTOR 


[HOLEMa  8200-S88 


SHEET  2  OF  2  SHEET  (S) 


I  COMPANY  NAHE  /UST  £n)*ontent  S  Mastneiure^  Eitglevooti  CO 
3.  PROJECT  erS3X200  Fcrt  Catsoo  -  MVit#  ISTs 


5.NANE0F0RB1ER  Anthony  Rtxtlgua 


HTW  DRILLING  LOG _ 

tore.  Ei^ood.  CO  1 0fiDllN6  SuecoNTRACTOR  Ste  Serrices  Inc,  GoUen 

•jf  4.  LOCATION  Motor  foot  fKOO 

e.MANUFACTVfiEirStlES16NAT10N  OF  DRILL  IX-rS 


HOLE  NO;  8200-S87 
S»CETI0F2 


i.  Slrfs  AND  TYPES  Of 
OfilLUNO  AND  SANPUH6 
EOUIPNENT 


8‘ outslOe  demetef 
HoMSte»  Auger 
Coniinms  Core 


aOVERSOROEN  THICKNESS:  US 


a  06PTH  DRILLED  INTO  ROCX  IS 


M.  TOTAL  DEPTH  OF  HOLE  On  ft  b^s):  ^^0 


».  eeOTECHNICAL  SAMPLES 
NA 


20.  SAMPLES  FOR  CHEMICAL  ANALYSIS 
(3) 


22.  DISPOSITION  OF  HOLE 


IHOLELOCAnOH  Noriheist  of  tanks. 

9.  SURFACE  ELEVATION  $64S,62  N:  r$22418ttf 

E:  2205S78J969 

■n.  DATE  STARTED  Myf.SOA 

IS.  DEPTH  SROIKWATER  ENCOUNTERED  th  fL  bQJ)  S.0 

16.  DEPTH  TO  WATER  AND  RAPSED  TIME  AFTER  0RILUN6  COMPLETED  NA 

17.  OTHER  WATER  LEVa  MEASUREMENTS  (SPECIFY)  NA 


UNOISTURSED 


to.  TOTAL  NUMBER  OF  CORE  BOXES 


VOC 

X 


BACXFILLED 

X 


METALS 
Total  Pb/a 


2L  TOTAL  CORE 
RECOVERY 


23.  SIGNATURE  OF  INSPECTOR 

Ken  Pi,  Robin  CbflsUans 


DEPTH 

uses 

8 

b 

DESCRIPTION  OF  MATERIALS 
c 


Gravel  at  surface. 


Soft,  darW  brown  (7.5  YR  3/2). 
aAYEY  SILT,  few  X  clay,  blocky 
fractures,  stains  on  faces,  gypsu« 
present,  slightly  indurated,  slightly 
noist 


FIELDSCREENWe  6E0TECH  SAMPLE 

RESULTS  OR  CORE  BOX  Na  SA>#^  Na 

d  e  f 


REMARKS 

s 

h 

Hard,  very  dark  gray  (7.5  YR  3/0), 
aAYEY  SILT,  blocky  fractures  with 
THW  laminations,  orange  stained  on 
fracture  faces,  gypsum  crystals 
along  fractures,  indurated,  moist. 


PROJECT  87533.200 

Fort  Carson -MUtipie  USTs 


HTW  DRILLING  LOG 


PROJECT  B7S31200  Fori  Carson  -  U$Ts 


HOLE  NO:  8200-S87 


SHEET  2  OF  2  SHEET  (S) 


DEPTH  uses 

a  b 


PROJECT  87533^ 

Fort  Cafjon  -  MUtiple  USTs 


HOLE  NO.  820a-S87 


t  CO^rA^^r  name  fUJST  £n»rofmefit  S  Mastfijciure,  Englewood,  CO 


3.  PROJECT  8753X200  Fofi  Carson  -  Mtpte  USTs 


5.  NAME  OF  DRILLER  Anthony  Bo<2igoez 


HOLENa  8200-SB8 


SHEET!0F2 


7.  SIZES  AMD  TYPES  OF 
0RILLIN6  ANO  SAMPUN6 
EQUIPMENT 


8"  oaiskie  (Sateief 
Hoiow  Stett  Aiigor 
ConVnms  Core 


12.  OVER8UROEN  THICXNESS:  tZO 


a  DEPTH  DRILLED  INTO  ROOC  0,5 


M,  TOTAL  DEPTH  OF  HOLE  (h  ft  bosh  0.5 


W.  GEOTECHNICAL  SAMPLES 
NA 


20.  SAMPLES  FOR  CHEMICAL  ANALYSIS 
3 


22.  DISPOSITION  OF  HOLE 
vertical 


HTW  DRILLING  LOG 


2. 0RILUN6  SUBCONTRACTOR  She  Serrices  Jnc,  GofOetK  CO 


4.L0an0N  Motor  Foal  A8200 


8.  MANUFACTURER'S  DESIGNATION  OF  ORDl  CME-75 


8.  HOLE  LOaTION  SrfwestofMMH 


9.  SURFACE  ELEVAnON  584527  k  7621500683  E;  22054617979 


W,  DATE  STARTED  My  14, 1994 


IS.  DEPTH  GROUNDMATER  ENCOUNTERED  (in  ft  bQs) 


».  DEPTH  TO  MATER  AND  aAPSEO  TIME  AFTER  DRILLING  COMPLETED  HA 


17.  OT>€R  MATER  LEVa  MEASUREMENTS  (SPECIFY)  HA 


UNDISTURBED 


W.  TOTAL  NUMBER  OF  CORE  BOXES 


VOC 

METALS 

X 

Total  Pb/cr 

BACKFILLED 

X 

MONITORING  i€LL 

2L  TOTAL  CORE 
RECOVERY 


Ken  Pi,  Robin  Cfrislians 


DEPTH  uses 

a  b 


DESCRIPTION  OF  MATERIALS 

e 


Concrete  at  surface. 


FIELD  SCREENW6  GEOTECH  SAMPLE  ANALYTICAL 

RESULTS  OR  CORE  BOX  Na  SAMPU  NO. 

a  e  f 


REMARKS 

h 


Firn,  bfOMft,  CLAY  with  sofie  silt, 
trace  ncaceoiis  sand,  some 
Intertedbed  intervals  of  gravelly 
clay,  ftoist,  no  hydrocarbon  odor  or 
staining. 


Firri,  brown  to  dartc  brown,  gravely 
CLAY,  (loist. 


PROJECT  87533200 

Fort  Carson  -  Multiple  USTs 


HTW  DRILLING  LOG 


PftOJECT  $rS31?00  Fori  C^son  -  MHpie  USTs 


HOLE  NO:  8200-S88 


SHEET  2  OE  2  SHEET  (S) 


DEPTH  uses 

a  b 


DESCRIPTION  OF  MATERIALS 
C 


Fifii,  dafX  bfown,  gravely  CLAY, 
gravH  Is  al  shale,  sofie  large  chert 
gravel,  noisl 


Fiao  SCREENIN6  6E0TECH  SAMPLE  ANALYTICAL 

RESULTS  OR  CORE  BOX  Na  SAMPLE  Na 
d  e  t 


PROJECT  87531200 

Fort  Carson -Hulllple  USTs 


L  COMPANY  NAME  FUST  Eniirotment  6  Jnftastruciure,  Enstewood,  CO 


3.  PROJECT  $753X200  Fort  Carson  -  USTs 


5.  NAME  OF  DRILLER  JUiifiony  Roaiguez 


HOLENO:  8200*SB8 


SHEETIOF2 


SIZES  A«  TYPES  OF 
DRILUN6  AND  SAMPUN6 
EQUIPMENT 


$"  outside  aaaeter 
HoSoif  SteM  Auger 
Continuous  Core 


!2,0VER9UR0EN  THICKNESS:  50 


a  DEPTH  DRILLED  INTO  ROCK:  50 


M.  TOTAL  DEPTH  OF  HOLE  On  ft  bQslc  tlO 


18.  GEOTECHNICAL  SAMPLES 
NA 


20.  SAMPLES  FOR  0€M1CAL  ANALYSIS 
3-4.  8-0,  n-13 


22.  DISPOSITION  OF  HOLE 


HTW  DRILLING  LOG  _ 


2. 0RILUN6  SUBCONTRACTOR  Site  Services  Inc^  GoiOen.  CO 


4.LXATI0N  Motor  Foe/ $$200 


8.  HANUFACTUREIYS  DESIGNATION  OF  ORHi  0£-/5 


8.  HOLE  LOCATION  40"  soutfieast  of  easterrmst  rispemer  biand 


0.  SURFACE  ELEVATION  5$43i27  H,  762052^  E:  2205775/440 


».  DATE  STARTED  My/4,/994 


«.  DEPTH  6R0UN0MATER  ENCOUNTERED  On  ft  bfls) 


».  DEPTH  TO  WATER  AND  ELAPSED  TIME  AFTER  DRILLING  COMPLETED 


17.  OTHER  WATER  LEVa  MEASUREMENTS  (SPECIFY) 


UNDISTURBED 


VOC 

X 


BACKFILLED 

X 


to.  TOTAL  NUMBER  OF  CORE  BOXES 


METALS 
Total  Pt/O 


MONITORING  WELL  OTHER  (SPECIFY)  23.  SIGNATURE  OF  INSPECTOR 

Ken  PW.  Robin  Cnristians 


2L  TOTAL  CORE 
RECOVERY 


uses 

OEsamioN  OF  kateruls 

FIELD  SCREENIN6 
RESULTS 

GEOTECH  SAmE 
OR  CORE  BOX  NO. 

ANALYTICAL 
SAMPLE  Ma 
f 

b 

c 

d 

e 

mKFi 

REMARKS 

h 


Concrete  at  surface. 


Fim,  brown,  SANDY  aAY,  sand  is 
nicaceous,  some  calcite  (H’esent, 
noist. 


-  WEATHERED  BEDROCK  - 

CLAYSTONE.  hard,  stratified,  sone 
iron  staining,  layering  »  2ini  thick. 


PROJECT  87533^ 

Fort  C^son  -  Multiple  USTs 


HTW  DRILLING  LOG 


PROJECT  3/531200  Fort  Carson  -  USTs 


INSPECTOR 


DEPTH  uses 

a  t> 


DESCRIPTION  OF  MATERIALS 
C 


CLAYSTONE  as  above,  except 
slratlficalioo  not  as  evident,  very 
moist  at  13*. 


No  odor  or  stain 


TOTAL  DEPTH  «  13  FEET  B6S 


FIELD  SCREENIN6  6E0TECH  SKmZ  ANALYTICAL 

RESULTS  OR  CORE  BOX  NO.  SA>a£  Na 
d  e  f 


HOLE  NO:  8200-S88 


,S>€ET2  0F2SHEET(S) 


REMARKS 

h 


PROJECT  87533.200 

Fort  Carson -NJtipie  USTs 


Has  NO.  8200-S80 


L  COMPANY  NAME  HUST Eni*orment  6  mastnchfe,  Ettglewood,  CO 


3.  PROJECT  $7531200  Fcft  CSfuxt  -  tUttile  USTt 


5.  NAME  OF  DRILLER  Anthony  Fwtlgaa 


HOLE  NO;  8200-S8I0 


SHEETI0F2 


?.  SIZES  AND  TYPES  i 
0RILL1N6  AND  SAMUNE 
EOUUWNT 


$' outside  aateter 
Ho$ou  Steu  Auger 
Coathious  Core 


12.  OVERBURDEN  THICKNESS:  NA 


13.  DEPTH  DRILLED  INTO  ROCK  HA 


14.  TOTAL  DEPTH  OF  HOLE  (In  (L  bosk  liO 


\i.  6E0TECHN1CAI  SAMPLES 

NA 

DISTURBED 

UNDISTURBED 

20.  SAMPLES  FOR  CHEMICAL  ANALYSIS 

VOC 

METALS 

22.  DISPOSITION  OF  HOLE 

BACKFILLED 

X 

M0N1T0RIN6  NEU 

i - , - 

HTW  DRILLING  LOG  _ 


1 GRIUJN6  SueCONTRACTOR  Sffe  Services  Inc,  Scklen,  CO 


A.lOCXnOH  Motor  Pod  fS200 


6.MAWFACTUReR*SO£SieNAnONCf  OREL  0€-75 


IHOULOanON  North  of  east  buidhge<ige. 


9.  SURFACE  ELEVATION  5$44.t7S3  K  7$2ZfSm  E:  22Q$7e8.74$4 


W.  DATE  STARTED  My  PS,  1994 


e,  DEPTH  SfiOUNDNATER  ENCOUNTERED  On  ft  bgs) 


I6.C»TH  TO  WATER  AfOEUU>S£D  TIME  AFTER  DRatlNGCO^  XT-VSNA 


17.  OTHER  WATER  lEVa  MEASUREMENTS  (SPECIFY)  NA 


f9.  TOTAL  NUMBER  OF  CORE  BOXES  NA 


OTHER  (SPECIFY)  OTHER  (SPECIFY 


Ken  Pi,  Robin  Oirtitians 


OESQUPTION  OF  MATERIALS 
c 


RESULTS 

d 


Cortcrete  at  surface. 

Opp« 

Oppa 

Rm,  medluii  brown.  SILTY  CLAY  with 
gypsuii  pockets,  sightly  noist. 

Flm  to  very  firri,  iiedwn  dart  brown, 
SANDY  SILT  with  gypsufli  pockets, 
slightly  (loist. 

Oppa 

6E0TECH  SAMPLE 

Mi  IMV  lAA 

ANALYTICAL 
SAMPLE  Na 
f 

REMARKS 

OR  CuRc  BOX  NOl 

0 

s 

h 

Sand  15 
Sit  35 
Clay  50 
SOX  Recovery 


Sand  25X 
Sit  45X 
Clay  30X 


PROJECT  S7S31200 

Fort  Carson  -  MUtipie  USTs 
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APPENDIX  B 
O&M  CHECKLIST 


022/726876/FTCARRESULTRPT/l  .DOC 


DATA  COLLECTION  SHEET 
REGENERATIVE  BLOWER  SYSTEM 
BUILDING  8200 
FORT  CARSON,  COLORADO 


s:d  bt\extend\ftcarsn\BLOWER.XLS 


